Proximate and mineral analysis, carbohydrate composition, functional properties and anti-nutritional factors of Tamarindus indica (L.) and Ziziphus spina christi seed and fruit were determined using standard methods. Ziziphus spina christi seed was found to be rich in protein (24.07%) than Tamarindus indica pulp (7.64%) and Ziziphus spina christi fruit (8.23%). The crude fat content of all the samples, Tamarindus indica pulp (1.03%), Ziziphus spina christi fruit (1.94%), Ziziphus spina christi seed (1.24%) were low. High carbohydrate values, 56.00%, 58.02% and 35.25% were obtained for Tamarindus indica pulp and Ziziphus spina christi fruit and seed respectively. Meanwhile, the functional properties of Ziziphus spina christi fruit was relatively higher than the seed and Tamarindus indica pulp. Values obtained for dextrose, fructose, maltose and other sugars showed that they all contain an appreciable amount of sugar. The antinutritional factors depicted that they all contained low amount of oxalate, tannic acid, phytin phosphorus except the phytic acid, 5.74, 6.56, and 8.24 (mg/100g for Tamarindus indica pulp and Ziziphus spina christi fruit and seed respectively. The mineral analysis showed that the Ca Mg, and Fe contents of these samples were relatively high with Ziziphus spina christi seed having the highest value of Fe (58.53 mg/100g) compared with Tamarindus indica pulp (27.36 mg/100g) Ziziphus spina christi (39.96 mg/100g). The results generally indicated that T.indica pulp and Ziziphus spina christi fruit and seed were good sources of protein, mineral and energy foods and can be used in food formulation.
INTRODUCTION
Tamarind (Tamarindus indica L), native to tropical Africa, widely grown in Sudan and adopted in India, is a slowgrowing; long-lived massive tree with strong branches. The fruits are flattish, beanlike and are borne in great abundance along the new branches. As the pods mature, the acidulous pulp turns brown or reddish brown (Morton, 1987) while Ziziphus spina christi commonly called Jujube, also known as Kurna in Northern part of Nigeria and Dom/Christ thorn in English is a shrub, sometimes a tall tree reaching a height of 20 m, native to a vast area of Africa The fruits which taste like a mixture of dates and apples can be eaten raw or dried for later use (NAS, 1980) . Research has shown that lesser work has been carried out on functional properties and the chemical composition of the fruits. Therefore this study aims at determining and comparing the nutritional value and other food benefits from these fruits which may be used as a supplement for protein and other mineral nutrient for the body.
Materials and Method
Pods of Tamarindus indica and Ziziphus spina christi fruits were purchased from SokotoState. Each sample was manually screened by removing dirt, stones and bad seeds and sun dried. The pulps of Tamarindus indica were separated from the seeds. Pulps of Tamarindus indica, fruits and seed of Ziziphus spina christi were further sun dried and blended into powder. The powdered samples were put in air tight polythene bags and kept in a refrigerator at 4 o C prior the analyses.
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Methods
The proximate analysis was carried out by using the methods described by Association of official analytical chemist (AOAC, 1990) . The moisture content was carried out by heating 5 g of the samples in a thermostatically controlled oven to a constant weight at 105 o C while the ash content was obtained by heating 1 g of the sample in a muffle furnace at 550 o C until a light grayish residue was obtained. The crude fat content was determined by solvent extraction using petroleum ether at 60 o C for 3 hours. The crude fibre was also determined by boiling the samples with dilute tetraoxosulphate (vi) acid and dilute sodium hydroxide and later treated with dilute hydrochloric acid, alcohol and ether, and finally ashed. The crude protein content was analysed by digesting the samples in hot concentrated tetraoxosulphate (vi) acid, distilled in an alkaline medium into boric acid and finally titrated with standard hydrochloric acid. The carbohydrate content was determined by difference.
The minerals were analysed by dry ashing the samples in a muffle furnace at 550 o C and then dissolving the ash in 0.1 M HCl solution. The resulting solution was then aspirated into atomic absorption spectrophotometer. The Phosphorus was determined by using the methods described by Murphey and Riley (1962) . For the functional properties, the protein solubility was carried out by using the methods described by Oshodi and Ekperigin (1989) Water absorption capacity and the oil absorption capacity were determined by using the methods described by Sathe and Salunke (1982) . The least gelation concentration, foaming capacity and foaming stability were determined by using the methods described by Coffman and Garcia (1977) . The bulk density was determined according to the methods described by Okaka and Potter (1977) . The procedure of Ige et al (1984) was used to determine the emulsion capacity and stability. For the anti-nutritional factors, the phytic acid content was determined by using the procedure described by Young and Greaves (1940) . Tannins was determined by the method described by maker et al. (1993) . The oxalate was determined using the methods described by Day and Underwood (1986) . The sugar was analyzed using the methods described by Usoro et al. (1982) . The sugar was determined by adding the solution of the sample to Fehling solution and the resulting solution was boiled with the sugar solutions added at intervals until the blue colour is nearly discharged. The solution is then titrated using 4 drops of methylene blue solution until the supernatant liquid becomes orange red in colour. The amount of sugar present is then calculated using the dilution factor and the titre value obtained.
All analyses were carried out in triplicate and the results were subjected to statistical analysis using Duncan multiple test range and Analysis of variance Amoo and Lajide (1999) . The Ash content of Ziziphus spina christi fruit and seed are higher compared with 3.49 reported by Oshodi (1992) for Adenopus breviflorus. However, the crude protein values obtained for all the samples are lower than 28.60 that was reported for Adenopus breviflorus by Oshodi (1992) . Values obtained for crude fat in all the samples show that they have low fat content compared with 15.60 reported by Adeyeye and Agesin (1999) for Chrysophyllum albidum indicating that these fruits cannot be used as fat food formulation. The crude fibre of Z. spin-christi fruits is lower compared with values obtained for T. indica pulp and Z. spina christi seed which makes the useful in fibre diet for aiding weight loss normalizing bowel movement. Moreover, slightly similar carbohydrate values are obtained for T. indica pulp and Z. spina christi fruit indicating that they can be consumed as an alternative source Amoo and Moza (1999) for Bauhinia racemosa seed. Table II shows that both Tamarindus indica pulp and Zizyphus spina christi fruit have relatively similar higher value of Ca than Z. spina christi seed. The values obtained for Mg shows that Z. spina christi seed has the highest value than those obtained for Tamarindusindica pulp and Ziziphus spina christi fruit respectively. However an appreciable amount of Zn, Na, K, P, and Fe is obtained in all the samples making them good for bone and blood building. These values are higher compared with Ca (16.00), P (3.00), and Fe (0.90) reported by Oyenuga (1968) for Psidiumguajava fruits. Moreover, low content of Mn and Pb was recorded in all the samples except in Z. spina christi seed, which has a relatively high content of Cu compared with Ziziphus spina christi fruit and Tamarindus indica pulp. This implies that the fruits may not be injurious to the body when eaten.
Result and Discussion
Mineral analysis as depicted in
Sugar composition of Tamarindus indica pulp and Ziziphus spina christi fruit and seed as depicted in Table III Table V showing the results obtained for Anti nutritional factors, Tamarindus indica pulp has the lowest Tannic acid and Phytic acid contents but these values are higher than 0.73 reported for Acacia nilotica by Balogun and Fetuga (1989) . This low content of Tannic and phytic enhances the absorption of Fe and other minerals in the body. Furthermore, the Oxalate content of Ziziphus spina christi fruit (8.82) is very high compared to that of the seed (1.88) and T. indica pulp (1.55) while the Phytin phosphorus obtained are (1.63), (1.87) (2.35) for T. indica pulp, Z.spinachristi fruit and seed respectively, but these values are higher than 0.25 reported for Bauhinia Monandra by Balogun and Fetuga (1989) .
Generally, from all the results obtained, it can be deduced that Tamarindus indica pulp and Ziziphus spina christi fruit and seed can be used as an alternative source of energy because of its high carbohydrate content. High mineral content like Fe found in the Z. spina christi seed can make it suitable for blood building. Furthermore, lesser quantity of tannins and phytic acid indicates that the samples may not be harmful when consumed.
